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Introduction: Colorectal cancer (CRC) is one of the leading causes of cancer death all over the world and
right-sided colon cancer represents approximately 15% of all cases of CRC. Laparoscopic colectomies
produce advantages in short-term outcome compared to open procedures and have recently beneﬁted by
a long term oncologic validation. This study was designed to compare the short- and medium-term
surgical outcomes of totally laparoscopic (TLRC) and laparoscopic-assisted right colectomy (LARC) for
neoplasia, hypothesizing they may be at least similar.
Methods: A consecutive unselected series of 72 patients undergone elective surgery for right-sided colon
cancer from April 2006 to April 2011 was retrospectively evaluated. All patients were treated by lapa-
roscopic medial-to-lateral right colectomy. In 42 patients a TLRC was performed, in 30 a LARC. Peri-
operative care plan, operative steps and surgical instrumentations were standardized. All the operations
were performed or supervised by the same Surgeon (I.S.). Data on the patients’ demographics, disease
features, operative details and follow up were recorded and analyzed. Complications were classiﬁed
using the ClavieneDindo classiﬁcation system. Continuous variables were expressed as mean  standard
deviation and analyzed with the Student t test. Categorical ones were expressed as percent value and
analyzed with Fischer test or Chi-square test, where appropriate. P < 0.05 were considered statistically
signiﬁcant.
Results: There was no signiﬁcant difference in term of age, sex, body mass index and American Society of
Anesthesiology score between the two groups. Comorbidities, site of tumor and stage of disease were
similar too.
No conversion to laparotomy was registered. Median operative time (186.3  40.1 min vs
176.5  40.0 min; not signiﬁcant (NS)) and estimated blood loss (43.3  89.8 ml vs 31.2  51.3 ml; NS)
were statistically comparable in both groups. Timing of ﬁrst defecation (3.4  0.9 dd vs 2.9  0.9;
P ¼ 0.023) and length of hospital stay (7.2  1.3 dd vs 6.2  1.1 dd; P < 0.001) were statistically lower in
TLRC cohort. A signiﬁcantly longer length of skin incision characterized LARC group compared with TLRC
group (71.0  13.5 mm vs 48.2  10.2 mm; P < 0.001). Both groups achieved an adequate number of
lymph nodes harvested (22.0  8.2 vs 25.9  9.0; P ¼ 0.036) and oncological resection of the tumor
(proximal margin 7.6  7.7 vs 6.1  3.8; NS e distal margin 13.3  7.7 vs 13.6  5.8; NS). Post-operative
complications according to ClavieneDindo classiﬁcation were statistically comparable in both cohorts.
No readmission within 60 days of discharge was observed. The mean follow-up recorded was 27.7  16.6
months. Late complications consisted in 1 case of incisional hernia (3.8%) in LARC group.
Conclusions: Although more appropriate indications must be set by future studies, we encourage the
choice of a TLRC for the treatment of cancer of the right colon. TLRC is actually a feasible and safe
technique, which has resulted in an encouraging short-term outcome, low incidence of major compli-
cations and preservation of oncologic principles, without affecting operative times.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Colorectal cancer (CRC) is the thirdmost common cancer in men
and second in women worldwide. The overall incidence of CRC for: þ39 (0) 331817468.
io).
ciates Ltd. Published by Elsevier Ltboth sexes has increased from 945,000 cases in the year
2000e1,234,000 cases in 2008, with a mortality rate of 50%.1,2 The
5-year survival of CRC accounted between 54.0% in some European
countries included in the study Eurocare-4 and 63.5% in the
countries of North America related to the Surveillance Epidemi-
ology and End Results (SEER-17) Network.3
Right-sided colon cancer represents approximately 15% of all
cases of CRC, mostly in the seventh decade of age.d. All rights reserved.
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technologies and standardization of techniques have contributed to
diffusion of laparoscopic colorectal surgery (LCS), and a lot of
studies were published about this topic.
LCS produces short-term advantages compared to open proce-
dures in terms of reduced morbidity and hospital stay with a faster
return to normal daily activities.5 In spite of this, for some years
there were doubts about the application of laparoscopic resections
for malignancy, in particular regarding the risk of metastatic
seeding of the port sites.6
Finally, recent randomized clinical trials (RCTs) and meta anal-
ysis, indeed focused mostly on the laparoscopic treatment of
colonic cancer, have decreed a long-term oncologic validation to
LCS for CRC.7e9
The minimally invasive treatment of cancer of the right colon is
more often performed through a laparoscopic-assisted right
colectomy (LARC), with ileo-colic extracorporeal anastomosis
(ECA). In the recent past, some articles have compared the outcome
of open and laparoscopic right colectomy, with no evidence of
signiﬁcant differences in terms of morbidity, disease-free and
overall survival.10e12
A totally laparoscopic right colectomy (TLRC) instead, perform-
ing an intracorporeal anastomosis (ICA), is considered more chal-
lenging and it was discussed by an exiguous number of Authors.13,14
This study was designed to compare the short- and medium-
term surgical outcomes of TLRC and LARC for neoplasia, hypothe-
sizing they may be at least similar.
2. Material and methods
Between April 2006 and April 2011, a consecutive unselected series of 72
patients underwent laparoscopic right colectomy for cancer at our Institute. Patients
with open procedures, surgery for benign diseases and emergency operations were
excluded. We included patients with cardiovascular and metabolic comorbidity, and
obese patients (body mass index>30 kg/m2) too. 30 patients were treated by a LARC
with ileo-colic ECA, while 42 patients by a TLRC with ICA. The choice of treatment
was in accordance with the preference of the surgeon. During the ﬁrst half of 2009,
our team has changed from performing a LARC to a TLRC. There was a transitional
period of 6 months during which we performed 3 LARC and 4 TLRC. Subsequently,
TLRC was performed in all patients, with the exception of two in which a laparo-
scopic-assisted procedure was performed because they were very elderly patients
with poor tolerability of pneumoperitoneum. Data that included demographics,
body mass index (BMI), American Society of Anesthesiologists (ASA) score, comor-
bidities and surgical history, localization of the tumor (cecum, right colon, hepatic
ﬂexure, proximal transverse), pathologic features (grading and staging according to
American Joint Cancer Committee/Union Internationale Contre le Cancer e AJCC/
UICC), number of lymph nodes harvested, operative time, estimated blood loss,
length of skin incision, presence of abdominal drainage, time to ﬁrst defecation,
minor and major complications, and duration of hospital stay were prospectively
recorded in a speciﬁc database and retrospectively analyzed. Further clinical infor-
mations were obtained from the review of clinical papers. Preoperative India ink
colonic mucosal tattooing was used in all cases, except for lesions of the cecum. No
patient underwent mechanical bowel preparation. All patients were treated with
short-term broad-spectrum intravenous antibiotics (Ceftizoxime þMetronidazole).
A nasogastric tube and an urinary catheter were placed after induction of general
anesthesia in all cases. All the operations were performed or supervised by the same
Surgeon (I.S.), fully trained in colorectal surgery and minimally invasive surgery,
with more than 250 laparoscopic colorectal procedures performed. We used
a standardized four-ports medial-to-lateral laparoscopic technique, as summarized
in the following steps. Surgical instrumentation was standardized, dissection was
performed with harmonic scalpel (Harmonic ACE, Ethicon Endo-Surgery, LLC,
Guaynabo, Puerto Rico, USA).
2.1. Surgical technique
The patient was in a supine position with the right arm adducted and the left
arm along the body. The surgeon, camera-holder and second assistant stood on the
left side of the patient. During the procedure the operating bed was placed in
moderate Trendelenburg’s position and tilted toward the left. Pneumoperitoneum
was inducted to a pressure of 13 mmHg by a disposable Hasson trocar 10-mm in
diameter (T1) placed at the insertion located between the semicircular line of
Douglas and the left hemiclavear line. After the peritoneal inspection by a 30
camera to evaluate if the case was suitable to surgery, a 12-mm port (T2) and a 10-mm port (T3) were placed in left ipocondrium rostrally and laterally to T1, and
rostrally to the pubic tubercle just left to the midline respectively. A fourth 5-mm
port (T4) was placed in epigastrium. We proceeded to inspect the right colon and
detect of the tumor. The greater omentum was moved cranially and the small
intestine was placed on the left abdomen. The right colonwas then pulling upwards
and toward the right lower quadrant, stretching and exposing the ileo-colic pedicle,
supported by the rostrally traction of the transverse colon by T4. After the identi-
ﬁcation and division of the ileo-colic vessels, their “high”ligation was performed
close to their origin at the level of duodenum by 12-mm Endoclips (Ligaclip 12-L,
Ethicon Endo-Surgery, LLC, Guaynabo, Puerto Rico, USA) preferentially or a 2.5-mm
white-load linear laparoscopic stapler (Echelon Flex 60, Ethicon Endo-Surgery, LLC,
Guaynabo, Puerto Rico, USA). Mesenteric lymphadenectomy was conducted from
the origin of ileo-colic vessels in a rostral direction along the superior mesenteric
vein (SMV) to the origin of the Henle’s gastro-colic trunk, and caudally toward the
terminal ileum. The right ureter and gonadic vessels were identiﬁed and respected,
through the caudo-cranially liberation of Toldt’s white line from the Gerota’s fascia,
passing at the level of the lower duodenal knee above the fascia of Fredet.
If present, the right colic vessels were isolated and sectioned. Then pulling up
the transverse colon, its mesentery was dissected from the root and the right
branches of the middle colic vessels were identiﬁed and dissected by Endoclips. A
lymph node dissection at the level of the gastrocolic trunk was performed in
selected cases by location and characteristics of the tumor. The procedure continued
with the opening of the gastro-colic ligament, then themaneuver of CattelleBraasch
and the division of the parietal attachments of theMonk’s line. The complete section
of the ileal mesentery and the division of the Tufﬁer’s ligaments and the last caecal
adhesions allowed a full mobilization of the right colon. So we proceeded with the
resective and anastomotic times, which varied according to the procedure.
2.1.1. Laparoscopic-assisted right colectomy (LARC)
After the right colon was exteriorized through a protected minilaparotomy
(Steri-drape, 3M Healthcare, St. Paul, MN, USA), terminal ileum and transverse colon
were divided. Next steps were common to open ileo-colic anastomosis as preferred.
We perform a side-to-side handsewn isoperistaltic anastomosis. Then the bowel
was replaced into the abdomen for the laparoscopically ﬁnal check.
2.1.2. Totally-laparoscopic right colectomy (TLRC)
In case of ICA, transverse colon and terminal ileum were laparoscopically
transected by a 3.5-mm blue- and 2.5-mm white-load linear stapler respectively.
After terminal ileum and transverse colonwere allineated (oftenwith the help of an
intracorporeal stitch), we performed both the enterotomy and the colotomy on the
antimesenteric side. A side-to-side ileo-colic anastomosis was made by a 3.5-mm
blue-load linear laparoscopic stapler, and the enterotomy was closed by a double
layer running non absorbable suture. The mesenteric gap was closed by absorbable
stitches or using ﬁbrin glue (Tissucol, Baxter Spa, Pisa, Italy). Then the specimenwas
delivered through the minilaparotomy properly protected by the steri-drape.
In the ﬁrst cases, minilaparotomy was performed in the right upper quadrant,
since at the beginning of our experience the T4 port was placed here. So we
preferred to use a transverse suprapubic incision extending T3, and this is our
current standard.
Drains were not used routinely. Postoperative medical and nursing care were
standardized. All patients were mobilized very early with removal of the urinary
catheter, nasogastric tube was removed after the ﬁrst ﬂatus. Criteria for the
discharge included absence of symptoms, tolerance to a minimum of three meals
without restrictions and passage of stool.
All adverse events that occurred within 30 days after surgery were considered
complications. Complications were classiﬁed using the ClavieneDindo classiﬁcation
system.15 The term anastomotic leakage deﬁnes all conditions with clinical or
radiological anastomotic dehiscence, with or without the need for surgical revision.
The short-term follow-up was conducted at 5 and 30 days after discharge. The
next surgical and oncological tests were performed every 6 months by a clinical
examination and instrumental tests when appropriate, or after each cycle of
chemotherapy in case of adjuvant treatment.
2.2. Statistical analysis
Continuous variables were expressed as mean  standard deviation and
analyzed with the Student t test. Categorical ones were expressed as percent value
and analyzed with Fischer test or Chi-square test, where appropriate. P < 0.05 were
considered statistically signiﬁcant.
SPSS v. 18.0.0 (SPSS Inc., Chicago, IL, USA) was used for the analysis.
3. Results
Demographics and disease-related data for each cohort are
shown in Table 1.
There was no signiﬁcant difference in term of age, sex, BMI and
ASA score between the two groups. Surgical past history, site of
Table 1
Demographics and disease-related data (mean  SD) e (#, %).
LARCa TLRCb P value
n ¼ 30 n ¼ 42
Age 63.7  10.3 63.5  10.3 0.935
Male/Female 12/18 (40.0/60.0%) 21/21 (50.0/50.0%) 0.401
BMIc 26.3  3.8 26.0  4.0 0.749
ASA Scored
I 4 (13.3%) 12 (28.6%) 0.125
II 23 (76.7%) 26 (61.9%) 0.185
III 3 (10.0%) 4 (9.5%) 0.946
IV 0 (0.0%) 0 (0.0%) //
Previous abdominal surgery 16 (53.3%) 24 (57.1%) 0.748
Site of Tumor
Cecum 17 (56.7%) 20 (47.6%) 0.448
Right colon 5 (16.7%) 10 (23.8%) 0.461
Hepatic ﬂexure 7 (23.3%) 10 (23.8%) 0.962
Proximal transverse 1 (3.3%) 2 (4.8%) 0.764
T stage
(Severe epithelial dysplasia) 6 (20.0%) 7 (16.7%) 0.717
T1 6 (20.0%) 12 (28.6%) 0.407
T2 3 (10.0%) 6 (14.3%) 0.587
T3 10 (33.3%) 14 (33.3%) 1
T4 5 (16.7%) 3 (7.1%) 0.204
N stage
N0 21 (70.0%) 32 (76.2%) 0.556
N1 6 (20.0%) 7 (16.7%) 0.717
N2 3 (10.0%) 3 (7.1%) 0.665
M stage
M0 27 (90.0%) 40 (95.2%) 0.388
M1 3 (10.0%) 2 (4.8%) 0.388
a Laparoscopic assisted right colectomy.
b Totally Laparoscopic Right Colectomy.
c Body Mass Index (kg/m2).
d American Society of Anesthesiology.
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similar too.
Short-term outcomes are listed in Table 2. No conversion to
open surgery was registered. Both groups achieved an adequate
number of lymph nodes harvested (22.0  8.2 vs 25.9  9.0; NS)
and oncological resection ot the tumor (proximal margin 7.6  7.7
vs 6.1  3.8; NS e distal margin 13.3  7.7 vs 13.6  5.8; NS).
Median operative time (186.3  40.1 min vs 176.5  40.0 min;
NS) and estimated blood loss (43.3  89.8 ml vs 31.2  51.3 ml; NS)
were statistically comparable in both groups.
Timing of ﬁrst defecation (3.4  0.9 dd vs 2.9  0.9; P ¼ 0.023)
and length of hospital stay (7.2  1.3 dd vs 6.2  1.1 dd; P < 0.001)
were statistically lower in TLRC cohort.
A signiﬁcantly longer length of skin incision characterized
LARC group compared with TLRC group (71.0  13.5 mm vs
48.2  10.2 mm; P < 0.001). The mean follow-up was 27.7  16.6Table 2
Short- and medium-term outcome (mean  SD).
LARC TLRC P value
n ¼ 30 n ¼ 42
Proximal margin (cm) 7.6  7.7 6.1  3.8 0.278
Distal margin (cm) 13.3  7.7 13.6  5.8 0.850
Lymph nodes harvested (#) 22.0  8.2 25.9  9.0 0.064
Operative time (min) 186.3  40.1 176.5  40.0 0.309
Estimated blood loss (ml) 43.3  89.8 31.2  51.3 0.471
Length of skin incision (mm) 71.0  13.5 48.2  10.2 <0.001
Use of drainage (#) 9 (30.0%) 8 (19.0%) 0.280
Timing to ﬁrst stool (dd) 3.4  0.9 2.9  0.9 0.023
Hospital stay (dd) 7.2  1.3 6.2  1.1 <0.001
Early complications (#) 1 (3.8%) 1 (2.4%) 0.808
Late complications (#) 1 (3.8%) 0 (0.0%) 0.233
Reoperations (#) 1 (3.3%) 1 (2.4%) 0.808
Mortality (#) 1 (3.3%) 0 (0.0%) 0.233
Bold indicates statistical signiﬁcance.months. All postoperative complications, classiﬁed according to the
ClavieneDindo system, are summarized in Table 3. We recorded 1
case of anastomotic leakage in each group, resulting in reoperation.
The patient allocated in LARC group has subsequently developed
a hemoperitoneum with hemorrhagic shock by bleeding from
erosion of the Henle’s trunk. This event required a second reoper-
ation and subsequent hospitalization in intensive care unit, where
she unfortunately died for a multisystem organ failure on post-
operative day 30.
We didn’t observe any readmissionwith 60 days after discharge.
Late complications consisted in 1 case of incisional hernia (3.8%)
in LARC group, more precisely in a patient where the specimemwas
extracted from a minilaparotomy in the right upper quadrant; this
was not a case of postoperative wound infection.
4. Discussion
Short-term beneﬁts of LCS compared to open colectomies are
well known and include less pain, better pulmonary function,
shorter postoperative ileus and hospital stay.16,17 These advantages
are likely to be related with a less surgical trauma and therefore
with a lower systemic stress response following laparoscopic
surgery.18
In addition, recent RCTs and meta-analysis show, with level 1
evidence, that LCS achieves good oncological results compared to
conventional surgery, deﬁnitely erasing early critical aspects
over port-site metastases and doubtful oncologic adequacy of
resections.9,19,20
Curiously, 8 of the 20 laparoscopic colonic procedures reported
for the ﬁrst time in 1991 by Jacobs, were laparoscopic-assisted right
colectomies.4
However, despite this initial demonstration of feasibility, lapa-
roscopic right colectomy has not had a diffusion comparable with
some other minimally invasive colorectal operations. Reports
regarding this technique were scanty in comparison with left
colectomies or rectal resections, probably due to the technical
challenge of this procedure. In fact, the relative simplicity of the
open right colectomy is not matched by the laparoscopic approach,
but these difﬁculties are rewarded by good short- and long-term
results, especially when compared with traditional surgery.21,22
Laparoscopic surgery of the right colon provides essentially two
technical variants, LARC and TLRC, which both use an approach
from medial to lateral. But LARC provides that vascular ligation and
visceral mobilization are performed laparoscopically, while the
resective time and anastomosis are carried out extracorporeally. InTable 3
Complications according to ClavieneDindo classiﬁcation (#, %).
Grade Complication LARC TLRC P value
n ¼ 30 n ¼ 42
Grade I 5 (16.7%) 7 (16.7%)
Pain 3 5
Nausea & vomit 1 1
Wound infection 1 1
Grade II 0 (0%) 0 (0%)
Grade IIIa 0 (0%) 0 (0%)
Grade IIIb 2 (6.7%) 1 (2.4%)
Anastomotic leak 1 1
Bleeding 1 0 (0%)
Grade IVa 0 (0%) 0 (0%)
Grade IVb 1 (3.3%) 0 (0%)
ICU management 1 0 (0%)
Grade V Mortality 1 (3.3%) 0 (0%)
Total number of
complications
9 (30.0%) 8 (19.0%) 0.280
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and therefore it can be considered a totally laparoscopic technique.
Several studies have analyzed the LCS learning curve, which can
be considered completed after a number of procedures variable
between 30 and 70.23e25 Such different results are attributable to
the fact that the learning curve is also reﬂected in the selection of
patients and in the availability of resources and technologies. There
are not precise indications about laparoscopic right colectomy,
except for Tekkis et al., who instead identiﬁed in 55 and 62 cases
the learning curve for laparoscopic right and left colectomy
respectively.26 However, we believe that the learning curve for
laparoscopic right colectomy is a little longer than that for left
colectomy, probably because of a more complex anatomy and
greater difﬁculty in performing an adequate locoregional lympha-
denectomy. All cases in our series were treated or supervised by
a surgeon fully trained in LCS.
A recent survey by Jamali et al. on 35 experienced laparoscopic
colorectal surgeons, who were interviewed about the degree of
difﬁculty and feasibility of the various laparoscopic colorectal
procedures, concluded that laparoscopic right colectomy was more
challenging than sigmoid resection. In addition, the level of difﬁ-
culty increased signiﬁcantly from LARC to TLRC, perhaps explaining
why most surgeons today don’t perform this procedure with ICA.27
The key point is that the essential purpose is to not only achieve
a good level of technical feasibility, but also an appropriate level of
oncologic safety.
Current standards of oncologic radicality include proximal
ligation of the primary arterial supply, adequate proximal and distal
margins, appropriate lymph nodes dissection and a real “no-touch
isolation” technique that avoids manipulation and perforation of
the tumor. In addition, a protected specimen retrieval is
recommended.28e30
In our series, both the LARC and TLRC groups obtained a good
oncologic radicality in term of clearance from the tumor and
number of lymph nodes harvested, which was well above the
recommended minimum of 17.31 Although not statistically signiﬁ-
cant, the quantitative difference of lymph nodes harvested between
LARC and TLRC was evident. This probably reﬂects that a laparo-
scopic-assisted approach has largely characterized the ﬁrst phase
of our experience, and then evolved into a totally-laparoscopic
procedure. So even the steps common to the two techniques,
such as lymph nodes dissection, were found to be more safe and
effective in TLRC group.
We believe that an accurate lymphadenectomy may be a direct
consequence of the vascular ligation that must be performed
intracorporeally, by Endoclips or staplers, both in LARC and TLRC
procedures. The extracorporeal ligation of ileo-colic vessels, through
the minilaparotomy as suggested by Young-Fadok et al., has proven
to be more challenging and oncologically less adequate.32
Division and ligation of the ileo-colic pedicle is the ﬁrst step of
the medial-to-lateral technique. After that, we performed theTable 4
Summary of articles comparing laparoscopic-assisted and totally laparoscopic right colec
Year Operation n Operative t
ime (min)
Chaves JA41 2010 LARC 25 208
TLRC 35 226
Fabozzi M42 2010 LARC 50 92  22
TLRC 50 78  25
Hellan M43 2009 LARC 57 180
TLRC 23 190
Scatizzi M44 2010 LARC 40 150(105e245)
TLRC 40 150(115e180)lymph nodes dissection by gradual tractions and the use of
harmonic scalpel along the SMV between the ileo-colic branch
caudally and the Henle’s trunk cranially. The vascular anatomy of
the right colon is frequently variable. Post-mortem studies have
shown that more than 50% of patients lack the right colic artery and
vein, and that the right colic vein often drains into the Henle’s
trunk.33,34 The oncologic explanation of a nodal skeletonization of
the SMV is suggested by a metastatic rate of 3.1% reported at this
level on 14,144 patients from an analysis of the Japanese Society for
Cancer of the Colon and Rectum.35 Furthermore, in our experience,
an adequate lymphadenectomy at the level of the Henle’s trunk is
recommended in cases of cancer of the hepatic ﬂexure or the
proximal transverse colon, as well as in all cases of tumors in stage
II or higher.
Medial-to-lateral approach is actually considered of choice to
perform laparoscopic surgery of right colon.36 Despite this tech-
nique can appear less familiar to some Surgeons, due to turning
over of the classical lateral-to-medial approach of open procedures,
it provides a technical feasibility through the early identiﬁcation of
the plane between the mesocolon and retroperitoneum, which,
with the help of CO2 insufﬂation, minimizes the risk of injury to the
ureter or the gonadal vessels. This approach also allow to reach an
oncologic safety due to a real “no touch isolation technique”.37
In this study, the 70.0% and 69.0% of patients in the LARC and
TLRC cohort respectively showed a BMI greater than or equal to
25 kg/m2, in the ﬁrm belief that obese people can beneﬁt from
laparoscopic colorectal surgery compared to conventional proce-
dures. LARC shows a conversion and complications rate higher in
obese than in non-obese patients,38 although in experienced hands
this comparison does not reach a statistical signiﬁcance.39 Raftop-
olous et al. got similar results after TLRC in patients obese and non-
obese, conﬁrming the safety and efﬁcacy of this technique in
patients with high BMI.40
Todaywe believe that a totally laparoscopic approach represents
the ideal treatment for these patients, as it avoids the extraction of
large specimens through very thick abdominal walls. The exteri-
orization of heavy and short mesenteries requires more extensive
incisions, and it greatly increases the risk of microlacerations that
may affect the success of the anastomosis.
The results of our series are essentially comparable in terms of
morbidity and mortality with those of other Authors who have
studied this topic, and which are shown in Table 4.41e44 We have
not registered conversions to laparotomy in our series, while the
operative time was substantially comparable to other experiences
reported in literature, with the exception of the paper from Fabozzi
et al., showing signiﬁcantly less operative time.
However, some differences in these results arise from the
different ways of performing the anastomosis. A totally stapled ECA
is potentially quicker and reduces the operative time, however, in
our experience we performed only handsewed side-to-side ECA.
Probably for this reason, in this series, the mean operative time oftomy.
Conversion
rate (%)
Hospital
stay (dd)
Morbidity (%) Mortality (%)
8 8 20.0 4.0
0 6 20.0 2.9
0 7.6  1.2 28.0 0.0
10 5.3  1.6 0.0 0.0
4 8.5 1.6
4 4.3 0.0
2.5 5 (3e15) 7.5 0.0
5 5 (3e10) 7.5 0.0
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roscopic procedures, ICA was performed by ﬁrstly a blue-load side-
to-side stapled anastomosis and then a double layer running suture
to closure the enterotomy remained, which is precious in our
opinion to minimize the risk of anastomotic stenosis.
In this study, despite some limitations such as the retrospective
analysis and the relatively small sample observed, TLRC cohort
showed a statistically lower timing to ﬁrst defecation than LARC,
and this is then reﬂected on the results in terms of length of
hospital stay.
We believe that an ileo-colic ICA seems to have many advan-
tages compared to ECA. ICA allows a constant direct vision of the
entire surgical ﬁeld. This facilitates the proper orientation of the
anastomotic stumps, avoiding dangerous twists of the bowel on its
axis and thus minimizing the errors in the performing of ileo-colic
anastomosis.
TLRC also allows the closure of the mesentery under laparo-
scopic vision, thus avoiding excessive tractions of the viscera and
tissues around the minilaparotomy, and minimizing the risk of
ischemia for anastomotic stumps and abdominal wall.
Further advantages of TLRC appear to include less adhesions due
to the absence of bowel manipulation and a potentially decreased
risk of mesenteric venous thrombosis. Finally, the creation of an ICA
allows to remove the specimen through any type of incision. Length
of skin incision is another topic under discussion and in our series
was statistically lower in TLRC than in LARC. Technically, mini-
laparotomy following ICA has just the purpose to pull out the
specimen already resected, while in LARC skin incision might be
large enough to allow the pulling out of the right colon and the last
ileal loop, their section and anastomosis, avoiding compression of
the mesentery.
For all these reasons, since 2009 we decided to perform almost
exclusively TLRC for minimally invasive treatment of right-sided
colon cancer.
The population we studied showed only one case of incisional
hernia at follow-up (3.8% in the LARC group, 1.38% of the total), but
this complication is described in a percentage of about 8% of
colorectal laparoscopic procedures, with the highest incidence of
presentation on the midline incisions compared with the off-
midline ones.45
It seems that the incisions in the right upper quadrant may
worsen the patient’s respiratory function, resulting in tissue
hypoxia and increased risk of wound infection and incisional
hernia.46 In this sense, our current choice is a suprapubic transverse
incision, which is giving encouraging results.
5. Conclusion
TLRC is therefore a feasible and safe technique that resulted in
an encouraging short-term outcome, low incidence of major
complications and preservation of oncologic principles, without
affecting operative times. Although our experience is limited and
appropriate indications should be set by future studies preferably
randomized, we encourage the choice of a TLRC for the treatment of
right-sided colonic cancer.
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